Virtual screening reveals a viral-like polymerase inhibitor that complexes with the DNA polymerase of Moniliophthora perniciosa.
The filamentous fungus Moniliophthora perniciosa is a basidiomycota that causes the witches' broom disease in cocoa trees (Theobroma cacao L.). The mitochondrial DNA polymerase of M. perniciosa (MpmitDNApol) is classified within the B family of DNA polymerases, which can be found in viruses and cellular organelles. Using virtual screening processes, accessing KEGG, PubChem, and ZINC databases, we selected the 27 best putative nucleoside viral-like polymerase inhibitors to test against MpmitDNApol. We used Autodock Vina to perform docking simulations of the selected molecules and to return energy values in several ligand conformations. Then, we used Pymol v1.7.4.4 to check the stereochemistry of chiral carbons, hydrogen bonding receptors, absence or presence of hydrogen, sub and superstructure, numbers of rings, rotatable bonds, and donor groups. We selected the Entecavir Hydrate, a drug used to control hepatitis B; subsequently AMBER 14 was used to describe the behavior of polymerase-entecavir complex after setting up 3500 ps of simulation in water at a temperature of 300 K. From the simulation, a graph of Potential Energy was generated revealing that the ligand remains in the catalytic site after 3500 ps with a final energy of -612,587.4214 kcal/mol.